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(54) ELECTRONIC WATERMARK INFORMATION IMBEDDING METHOD AND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital 
information imbedding device that can imbed electronic 
watermark information of a large capacity to an image 
signal while reducing the effect on the image quality. 
SOLUTION: The electronic watermark information 
imbedding device of this invention that imbeds electronic 
watermark information to a coded and compressed 
image signal and transmits the resulting image signal 
from a transmitter side to a receiver side, imbeds (13) 
the electronic watermark information to each I frame in 
the unit of GOP of a system layer of MPEG image 
information when an MPEG code compression section 1 1 
compresses the image signal. 
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Satoii^sHUfflA^ c> S<HIJ'^2iai-r4S?-2A^ Lifts 

mm LitFS5ii«<i^i=atf>)i^*tfci!H5m^SA^ Lisa 
Siftomi^ Lfcii«:7 u-Atz^ti L. |iilBS<Hio-c-itr 

a. 

tiir«s^aA^L««ffiassaj=fet%-c, itriEia««# 

is»a>a{iaA^ €> iiisssi^ffii^csi'r 
a^fat^wA. fir8Ba«a<fey-sra(!iri:i=€a* 

*t-5iiiiEaiitaia)<isij««*si-, i!rfBii«{i-^i-ato 



[0001] 

•ti>m^m^i~m=FmA'^ L«ffi$atojitrs?-2A> Lit 

[O 0 O 2] 

*^Lisi8*aa<>iit?B?-a*^Lis«aiissi*, efl^« 

<$I8¥0 9-1 9 1 3 9 4%^ffll=iaKS*Lfc4,a)4<i5 
[ O O O 3 ] B 7 ^mom^mit^ L1ff«ai&SS<0 
[0 0 0 4] 07lcS^-rJ:5l=, COttJfcrolS^SA^L 

4t)3a>i^a!2i:, mmm&^^si3 tvmss.ts*t. misi& 
ffiato jii^SB 2 T?sij^A* r •& m^a*^ L ts« ^ 

Co O O 5] 

[flWA<«3tLJ:5i:-r-&Sa] LA^Lns**?., ttSE© 

m^SA^ Lit ^aa^si*. ?)c<oPb1ma<3e> o fc. 

( 1 ) ±xa>mmv u— Aizi^-roa^aA" Litasto 

pe^^v--cD@«*^ba)KSA<:;*:^^L^, 

(2) — ttron^T^— 4'i=a«)jii^Rr«§'S:m^aA^Lis 

«SI=tBI!LA?&y, :»c*jSi DlS«$M-^-r-5^i:A<-e 

(3) ^toil<SHi-^l=a^-2A>L1Sf8A<atoiJ>*+tTL> 
•&C^A<1ilS-CJ&y. a{iffi!ia)«isRl::JSt:f=S&fi<l)&:%'?- 
2A> L1tacDatf>>2iJf^A<-C#«CI.^. 

(0 0 0 6] CKOJ: 5 'S:fi£*<0Pp^SS«9i■r 

4fc«)l='^i:S^^fct,<0T». ajH-^roKS^'h* < L, * 
fc, :*:§jB:rom^•aA^L1f^Sl^a4(>iit^c:tA<■^^#, a 
igfi!i(o«t2Ri=jc l:«?dBA^ Liff«$a«:>j&C7c ^ ^ $ & 
{zx'^^m^f-mn^ Lit«a>&«^&r^sgS£«i^-r •& 

[o o o 7] 

immimst^hfzitai^m^ *sge3rom^aA^L1tffi 
aii:^i£i±. s-^tti8Lfcii«ni^icB?-2A^ Lisas 
ato^i«^js^i^l^A^ t.a<Hffl'^aiaa-r««^aA^ L««ffi 

IZ, MPEG@i«1tSa)v;^-ri»U-r-VOTGOPmi4-e 
I Ac:i:lc«^aA^L«ffia)a«)ii^^^T5Ci: 
tLfc. 

[oooa] c<n^£Eicj:y. b^'u— a, p^u— a 
(=m^aA>Lisa«ffitf>>it;ci:sai+, iBMsfeibSfii 
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[0 0 0 91 *^0^<DB^a*^L«ffiS3l^^^ 

it^^sic5^tfe Ltzmum^f^mt^ L^^^nmrn Lmu 

[0010] Z(7):^j£i::<fcy, m^S5b^L1tlfi$iii«:7 
[0 0 1 1 1 ;j5:!^^<Z)m^2l3ti^LitlfiJS52i^i£ 

Lfcii«3^u-Aic^»L. itjias<ifi!l-c?BfriH««Jfflia- 

K ^ sip Hu |B5>tfe L fc L IS * L M 15 

[0 0 1 2] ccD:^5iiz<fcy, m^MA^Llt^^^iUS:? 

[0 0 1 3] ^fc. 2^^0^a)m-?^2l;6^LlS$fiJla2iSS 
^3l^■C. 1tFlEiii«fi-^CDS<i«2JE*sTllHS:^i^*^^BirlB 

[0 0 1 4] C(7)a^lzJ:y. g{lffi!l(D4^iR^2lfHH-^ 
[0 0 1 5] ^tz. 2^^0J<DB^a7b^Lltf8Si^S® 

[00 1 6] za>mm\z^^)^ mmm^izmi^i^^ittz 

[OOl 7] a?t>(c. 2|s;^0J<DS^S3!)>LlSffiSa^Sa 



[0 0 18] ZiDmmzj:^)^ Sefficfcy-SPBlPiri: 

-7 — ^ J: tf 3-— if ill ffil <Z>fitit * 5 - ^ ^ 
[00 1 9] 

[0020] mil*. :^^m(Dm i osiisoj^jicds^ 

2IA^LmiSil5^SS<7)^P*;'^0*^U. 01 (A) li 
2ieffl!l'>XT^A(03fP^^iaSn^L. 01 (B) ligfi 

X 5" A (D n ^ 0 S ^"T o 
[002 1]E!1 (A) IC^^-TJii^lw. MPEG»-^BE 
JgSPl II*. Hitftii-g-^MPEG^F-^ajeL. MPEG 
vXt^A^S^I 2^A^"r'5)o MPEG->X^A§^m 
SPI 2liMPEG->X7"Al*)3tftlC, 

SH) *^yaj-r::i:TGOP5feii<Z) 1 :7U- 

AStS^tHL. a^3l3b^L1S«Sy)i2i^»l S'^^A^f 

[ o o 2 2 ] m^jSA^ Lis^si6ji^s 1 3 y 
g It IS o fc a^^-a*^ L isffl * M p E G i/ :^ 7^ A 1 

2cfcyeitlSiofr I :7U— A|::Si6>2tA/f£&s MPEG 
i/Xi^A^mSiJl 2'v^'ro MPEGvX^A^MfflJl 
2 l^a^a*^ LWffi(DdH652i^*ST LfcM P E GX h 

[002 3]@1 (B) IC^-TcfcaiZ. MPEGvXir 
A^ISItB 1 41*. gltUlotrMPEG;^ h'j— A*»)|| 
SH^^jytli-rCltT-GO P^tfgO) I 7?U-A^ffi 

SaW*aJ^a3*-r^o MPEGi/X-rA^^JStSl 
4 cfc y M P E G vXxA^^'M^ntcM P E GX h U — A 
I*. MEPGT^a— Kffli e-CT^a— KfliS*^T*:>*L. 

^1 7 1*. MPEGX hU— Aa)*""??. BTSA^LlSffl 
^^Sibi^^HS I T^U— A(D<^i:a$^L/ct(Dr*$>^p 

[0 0 2 4] ttoT. Z<0:^^^^(Dm^ <r>^M<Dli^BO) 
a^aA^LWfflSa2iSai^J:*ttf. MPEGv;^irAU 

LlW«SSi6i^t;c^A^"e^. b:7U— A-v>. p-^u— 
A-^«Ta3&^L««*S«>3aiA/^£«^l^ttLriiiS'*^k 
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[0 0 2 5] ii2ii, :^nBM(Dm2(r>mm(DmBcom'^ 

[00 26] mZiZTjk-t^OlZ^ MP EG vXt'A^SS 

gP2ili. aitlXo/cMPEG;^ h'J— AS53^aiL. S 

2/i^L«fflAy:7U-Aig«§P2 2-vA:^-r^o m 
L A y 37 U- Ail«$& 2 2 (*a (tlx o I ^ 

[00 27] a^a*^ LisffiA y ^ u— AM«<;)af^ c: 

[00 28] 02 (A) lc^-r<i:5l::. m^itiyiy- 
A2 6C043|Zjl^6ai*ttTl^-&m^S*^LttffiC05feIl2 

<o 

[00 29] m^S*^ LitffiA y U- Ag«» 2 2 

li. LW^aajs 2 3 <fc y m^mt^ Lit«<D5fc 
Si2 7(7) r2fea)mT2l*^L1t«Ay :7Lx— A^r*cD:7u 
— A»j <7)ifasaitisy, ^a)it«(zK^-r^:7u- 

— A#N*r% N-1 ii^a'CD^u— A*jRSi-ri», 
LitffiA y :7 u-ASS^sp 2 2 ity a# n * s 

itlXofcft^T-. m^2*^LlSffia£iia5 2 3-^a^:7U 
— ASA*-r-S, B^aA^Llfafflti3S52 31*. :7U- 
A2 8.fcy. S^(Dm^=^il*^Llt«Ay ^'U— A^T'CO^ 

u-Aa2 9Sjfe#aiL. m^aA^Lis«Ay :7L'-A 
a««P2 2'^A*-r*o 

[0 0 3 0] s^S3&^LmffitttuaJ2 3(i. layajLtc 

m^^SA^LS«^. S^2l/)^L«$filfi^il:TS&2 4-^A 
^•r^o mTa*^LmSM^itTSP2 41*. «^^2;b>L 
ifffl*^t)-frT. a^aA^LlSffl2l oa)ck53a:f^f::« 

tir^o MPEGvX5^A5i'SI^2 1 (*. MPE 

GX hU— A$MPEG7^3— KaJ2 5fcA:tlLx MP 
EG^r3-Kg5 2 5l*A:tli?*iyr7. h 'J-A^T^a-K 

[003 1] ti£or, zo:^mmo:>w^2<DmiM<DmBo> 
risiytiiL. MPEGO) I T?^— Ai ftr-iiiR^y #b 

[0 0 3 2] @3I*. *«8g(7)m3(7)|gJ6a>}f^ffl<Da^ 

i&i>^ L1if«aassos<ifi!i->;^7" AO) p ^ 
■To 



[0033] ia3(r:^f ct^lC. MPEGv;^7'A5^gl 
a3 1(i. aitffito/cMPEG.;^ hU— A£»jjtL. S 

L. a^aA^LisaaaasP3 2'vA*-r4« a^a*^u 
itffiaffiSP3 21*. gitixofci :7u-Acfcy. m^^si 

3 3^A*-rSo 

[0 0 3 4] m^SA^Llt^37U— A*a^St-CS53 3 0) 

w^mz-oi^x. mmizmmr^o 

[0 0 3 5] 1113 (A) \Z7r:-t^O{Z^ mXltiyiy— 

cD5feii3 6ic. ^ mmi^<omi'mt^Lmnm^i:^-rm 
^mmmy'7<:f3e^^mm{zxB.mr^o m^&t^L 
1sa:7u-Aia^:a[r»3 31*. mrffiBBtefflf^ffl:?^^ 

3 6^SL. :L<Dmp^mmmy'7<f3ei&^tLxm 
js-r-ss^aA^uitiacD^'u— A#i A^tia)/^*:/'^^ y 

31*. /<':/:77y >ys«aL>S:3b<b. ^^Tffil^ffl:^^ 

-A3 7<Da«*=feioX. 1 ^^^^'a>m^SA^L1t^3 

9<Daitaiy *^T-r-5o a^a3&^L«a:7u-Ala^^ 
35:t^3 3i*. 1 ^^5>a>m^SA^Lma3 9*. «^ 

[0 0 3 6] MPEG*>X7"A5i'«S3 1 I*. M 

PEGX hy— A*MPEGT=i— KaJ3 4(zA*L. 
MPEGi^n— KSP3 4(*A:tl$tufcX hy— A^^zj 

[O037]fi£or. C:(7>*«0^a)m3<D|^Jfia>}l$8§<Z) 
m^SA> LtW«Si2iSMlC<fcttl*. M P E GO) I 37 
A1 tfc-ei*ilX^y #t>3S:t\ :fe$3£i:m^=^2IA^L1tffi$a 
toi^t^CtA^-??^. A^oa««|-ei*X KU— A^*<Dff 

a>2mm»m6i^r^icimzs:\fm^ziti}<'Q^%o 

[0 0 3 8] S4f*. ^^B^CDm4<7)^JS<DJl$^a)m^ 

2IA^Ltg^S32.SM0)3^a'y^!a^^L. 1^4 (A) (* 
SHIfflDv^^T-AO^^Q-^^ia^^L. @4 (B) ligfi 
ffl!lvX^Afl):^P':/^0*^L. @4 (c) \^^mmi^ 

[0039] ia4 (A) iz^-r.fc5rc. mpeg»-^e 

JSffl4 1l*. !ij«m-^*MPEG»-^BElBL. vXt^A 
*a^bffl4 2'--A:tl-r^o MPEGv/;^7^A0mS&4 2 

i*MPEGvX7^Aaj«^iz. sH^^y ai-rc^br-G 

>i^SP4 3'^A*-r-5« 
[0 0 4 0] ®^2SA^Ll«l8J1^3i^^4 3 1*. naJ: 

y a!tffii-3/=a^3SA> LWffi* m p e g vx^^ a^ss 

4 2 ctyaitBlofc I -7^— AIZffli6j^A/t£a. MPE 
Gv/A'TA^m^4 2->*M-ro CCDK. S^3IA^L1t^ 

Jii^a2i^«#.ai 4 3 1*. a 3 (onssj^fiscoaTaA^ l w^m 
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j^ssr-ittB^ Lfcm^s*> LitfsgBJfeffl :7 ^ <f ^s^s 
T:ai6i2^^T•33<o mpegvX7^ai&ssij4 2ttm^ 

[0041] 04 (B) lZ^-r«*:5l::. MPEGi/XT- 
A^g|§P4 4li. gltlXo/cMPEGX h'J-A$5MII 

L. sH^^yas-r^tt^Gop^tii^z) 1 :7u-A*a 

[0 0 4 2] a^2*^Lltffl:7U— Aia^itTffl4 6<D 
[0 0 4 3] 04 (C) iC^Tcfcaiw. #llx.lil^^^ 

a)a^aA^Litffl4 ssa^s-r^s^. a^aA>Lis« 
«!a^a)b> Lisa^aiu-r * u-Aicstoi^j^. i ^ 

[0 0 4 4] ^f-. MPEGv':;^^A^St$B4 41*. M 
PEGX h'J— A^MPEGi^=I— KaJ4 7|c:A*lU. 
MPEGt^U— KS»4 7liA*$*Lfc;^ h'J— 

[0 0 4 5]fitoT. C<D*^0^CDm4a)llffi<7)}^fiSCD 

aTa3!»^Lis«Jii^gar::<fc*tii. mpeg<di:7L/— 

[0 0 4 6] 0 5 1*. ^n^0>msa>mm<omi^(r>w=¥' 
SA^Ltg^Jl>i^Mo::?p v^0*^L. 05 (A) It 
SfHISvX^A(O^P'y^0*^L. 05 (B) l*gm 
fig vX -r A(D □ ^ 0 ^^-Tp 

[0047] 05 (A) IZ^TcfedlC. MPEG^-^E 

lespsif*. is«m#*MPEG^-^ESSL. ^^x^a 
s^m^bas 2'N.A:^'r'ao MPEGvXT^A^saJs 2 
1*. MPEGi/XT-A^^fti^. sHS^yas-rcir-c 
GO P5tBi<D 1 A*a#aiL. a^ai^LWSJi 

[0048] a^2l*^ L«aSift>ai^S 5 3 (i. S«fi!l 



vxxA(Di-if I Dsiaiajs 6^ysitsiofcs<ni!i 

<D3--+f I Difa*MPEGi^X7^A*SSR5 2 cfcyS 

it^o/c I :7u~A^cJly)3i,^/£^. mpegvXxa 

^fi$e5 2'vM-ro MPEGvXv^A^a^S 2(*a^ 

mt^ Lmnomi^iii^i^T l^m p e gx h u-a^ 

LT. S<ifi!I-^3lta*^T5. 

[0049] 05 (B) Iw^-TJ^aiC. MPEG->Xi^ 
A^KSfi5 4l*. SltlSl-^yiMPEGX h y— ixSMP 
EGT^a— K$|5 5 5(ZA:tlL. MPEGt^zJ— KaS5 5 
l*A:ti^ti.fcx hy-A^7^a-KLfca. lift^i^i: 

[OOSOl^ttoT. Z0>:^mM<Dm5<Dmm(DMm(D 
a^2A^LWfflJiagfilcj:ntf. 3>7^>*>3l«ffl!ia) 

13 >T- > 2 ^§ii-r c ,b ^<r* ^ -So 
[0 0 5 1 ] 0 6 1*. ^^m(Dms(Dmm(Dm^om=F 
mt^ L it«Siisaa> p ^ 0 o 

[0 0 5 2] 06lC5^-rJ:5(-. MP EGft-%BEI6aJ6 
II*. ®«^i-^^MPEG^-^BE^L. -^X-xA^S^b 
^6 2^A*-r^o MPEGi/Xv^A^maJe 2I*MP 

EGi/XT^AftAicftic. sH^^yai-rc^b-eGopft 

6 3'^A:ta-r*o 

[00 5 3] aT2IA^L««Sa6ii5»f«P6 3f*. ftijfflllf 
$gS^S56 5cfcy S{t55otc. ^-tfiS5^6 7A>f,0lf 
ffi^M P EG->XTA^M^6 2cfcySltStofz I 
—jU{zm.i^^/utz'lk. MP EGi/Xi^A^m$^6 2-sM 

■To MPEG->XT-A^m»6 2^*a^a36^uifffi(DS 

tf)i^^S^TLfcMPEGX hy— AirLT. >f>XT 
iHaiSPe 4-^A:^L. :^>x72ltliSS6 4i*. tt2l;:K6 

[0 0 5 4] *J^ffiffiSti»6 5(Dl^|f^IZ•^l^T»alZ 

[0 0 5 5] a.— ifiS5R6 7 1*. fti»-SraRS-^. 12— 

XL (0g^(^7^-':7va>(Dig^(*. ss«») . a^ 
aA^Lis«sar)j2i^ffl6 3'NA*'ri>« ±iaa)«i3iv- 

>r>X|::<*:or. «^ffli1»ag{iffl6 5 IcJ: oTlnxStt 
/cffiSI*. MPEGX hy-A(cyT;U^-f ATHttai 
ftiSaSe 8ICJ:^T. 1SK#flOlL-1faa5R6 7|C 

[0 0 5 6] tftoT. C<D*:«Wa)»6<D5glfi(7)J^S<D 

a^a*^uitasiigs(3<i:tii*. smaicfcy-spBipg 
z:tiz^^^*i^s:mmo>mmm^^mz. ^mmt^m 
«ii««'^izfflif)5^t;a^a3!i^Lwa*raftiESL. :n 
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[0 0 5 7] 

■e. il«(g-i-*xi;^;Uff-^E«t**i:#(C. MPEG 
[0 0 5 8] P37Ly— ix 

[iE}@(7)Bi^m^<£l$^^^] 

P'ly^ia. lai (B) \t&mMi^^7-i^(Dynv^m 
[0 2] *^0^<Dm2CDiij6<7>j^sia>a^aA^L«as 

[gi4] ;t:^^(Dm4(Dl^%a)?^ffia)m^^3b^L1t^iK^ 
>2iSS(o^p->^iii. 0 4 (A) \t.mmmiy:^^i^<r>y 

u^jOM. 1114 (B) iiSiHiavX^Aco:^P'>^lll. 
E4 (c) lil S»5^CD«q=^2S3&>UlSa*^-r0 



[0 5] *Si0^a)m5a)IIJ6a)?^®a)S^2;ii^Llt^S 
iL^WLO:^nv^m. 05 (A) tt2Hii3v:^^A<D3J^ 
P'y^?®. 05 (B) ligiHII"^X7-A(D:;P':;^0 

[0 6] *^0Jcom6<7)ll^£a)J^ffl<Da^F•ai3^»^L^s«a 

[0 7] ^£*<7)m^SA^L^faa>iSSa>::^p^:/^0 
[»-^a)K9^] 

MP EGS-^aJSSS 
a^fS^b' Lit 



11. 4 1. 5 1. 

1 2. 4 2. 5 2. 

1 3. 4 3. 5 3. 

14. 2 1. 3 1. 



6 1 
6 2 
6 3 

4 4. 5 4 MP EG->X-rA«^a 



1 5. 2 3. 3 2. 4 5 m^2A^ Llt^^fiaj^ 

1 6. 25. 34. 47. 5 5 MPEGT=J— KSP 
17 MPEGX h'J— 

2 2 s^^a*^ LitffiA y 37 u- 

2 4 Lit «*a^itTfiP 

3 3. 46 m^S*^ Llta:7 U— Affi^aLTSU 
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